UV endonuclease-mediated enhancement of UV survival in Micrococcus luteus: evidence revealed by deficiency in the Uvr homolog.
Unlike its phage T4 counterpart (also known as endonuclease V), Micrococcus luteus UV endonuclease (pyrimidine dimer DNA glycosylase/apurinic-apyrimidinic endonuclease) has suffered from lack of genetic evidence to implicate it in the promotion of UV survival of the cell, i.e., mutants with its deficiency are no more UV-sensitive than the wild type. On the assumption that the contribution of UV endonuclease is obscured by the presence of a homolog of Escherichia coli UvrABC endonuclease, which has recently been identified in this bacterium, survival studies were carried out in its absence. With 254-nm UV irradiation, which generates not only pyrimidine dimers but also 6-4 photoproducts as lethal lesions, a double mutant defective in both UV endonuclease and the Uvr homolog was shown to be more sensitive than a single mutant defective only in the latter, with a dose reduction factor of approximately 2 at the survival level of 37%. Furthermore, molecular photosensitization, which produces only pyrimidine dimers, revealed an even greater difference in sensitivity, the dose reduction factor being about 3.4. These results indicate that the contribution to cell survival of UV endonuclease, an enzyme specific for pyrimidine dimers, is manifest if the backup by the Uvr homolog is absent.